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How and where we do our Research
In order to conduct the kind of studies that can help improve the safety 
and productivity of space travel, the HRP has established a number of 
experimental facilities known as “analogs” that mimic environmental 
conditions in space.
•NASA Extreme Environment Mission Operations (NEEMO)
•Haughton Mars Project
•Desert Research and Technology Studies (Desert RATS)
•Bedrest Studies






















Blood collection kit for Space Lab 1
1981
‐80 Freezer is available













The eight holes on this chip are ports 
that can be filled with fluids or 
chemicals. Tiny valves control the 
chemical processes by mixing fluids 
that move in the tiny channels that look 
like lines, connecting the ports. 
Scientists at NASA's Marshall Space 
Flight Center in Huntsville, Alabama 
designed this chip to grow biological 
crystals on the ISS. These chips, the 
size of dimes, could be loaded on a 
rover looking for biosignatures of past 
or present life. Other types of chips 
could be placed in handheld devices 
used to monitor microbes in water or to 





A web tool that is an excellent source of information on each of the identified 



















































1. tablets, on ground; 
2. tablets during spaceflight; 
3. capsules, ground; 




AUC is the same, peak looks slower (but not significantly so)   
Kovachevich et al.,2009
1. tablets, on ground; 
2. tablets during spaceflight; 
3. capsules, ground; 





group), free of other medications, salivary sampling. The absence of error bars on this 
graph makes comparisons difficult. 
Time to peak is the same, but the half-life is significantly longer.    
Kovachevich et al.,2009
PK‐ Does the spaceflight environment 
(radiation, microgravity, etc) alter ADME? 
Use of salivary sampling for PK studies would 
improve feasibility inflight
Inflight analysis would remove the requirements 
for sample storage (in costly frozen conditions) 
and sample return
Salivary sampling use in spaceflight
• Collection of saliva is one such technique that has been frequently 
been used for pharmacologic,  metabolic, ciracadian and immune  
studies. 
• About 40 studies, on Apollo, Mir, Apollo‐Soyuz Test Project, Shuttle 
and ISS
General NASA info: http://www.nasa.gov
Human Research at NASA: http://humanresearch.jsc.nasa.gov/
NASA Research Grants: http://nspires.nasaprs.com/external/
Don Pettit’s Blog  http://blogs.airspacemag.com/pettit/
Ginger virginia.e.wotring@nasa.gov
Need more ? 
The NASA budget is about $17B.
Half a penny of every tax dollar goes to NASA.
NIH  budget  is about $30B. 
Americans spend more on pizza ($27B) than on the space program.

